Effects and interactions of prostaglandin F2 alpha, oxytocin, and cytokines on steroidogenesis of porcine luteal cells.
In the porcine corpora lutea (CL), prostaglandin F2 alpha (PGF2 alpha) and oxytocin (OXT) inhibit progesterone (P) but stimulate estradiol (E2) secretion from luteal cells kept under primary culture conditions. In vivo, both compounds are reported to have luteolytic properties when administered during the late luteal phase; in young CL, however, both substances stimulate P secretion, an effect which is E2-mediated. During the late luteal phase luteal cells appear to produce cytokines, and in addition, cytokine-producing macrophages invade the CL. We tested therefore whether cytokines, particularly tumor necrosis factor-alpha (TNF), have effects on basal or human CG-stimulated steroidogenesis. Furthermore, the interactions of cytokines with PGF2 alpha and/or OXT were investigated. TNF, and less potently interleukin (IL)-1 and IL-2 but not IL-6, inhibited basal as well as human CG-stimulated release of P and E2 in both small and large luteal cells. The inhibiting effect of PGF2 alpha and OXT on P secretion was augmented by these active cytokines. The stimulatory effect of PGF2 alpha and OXT on small and large luteal cell E2 production was completely inhibited. A profound stimulatory effect of E2 and small luteal cell P secretion was completely prevented by the cytokines, with TNF being more potent than IL-1 or -2. We conclude that the cytokines, particularly TNF, have luteolytic functions by their direct inhibiting effects on luteal cell P production. In addition, the cytokines inhibit synthesis and action of PGF2 alpha- and OXT-stimulated E2 secretion. Since E2 is a potent stimulator of luteal cell P production, this luteotropic signal is eliminated by cytokines, which add to the process of luteolysis.